Antibody-targeted therapy for myeloid leukemia.
The availability of antibodies reactive with antigens expressed only by hematopoietic cells has provided clinical investigators with new tools for use in developing therapies for acute myeloid leukemia (AML). Studies performed to date have investigated the use of such antibodies in an unmodified state, combined with potent chemicals to form immunotoxins or combined with various radionuclides. Encouraging results have been obtained in all three settings. The CD33 antigen is expressed by most early myeloid cells and by more than 90% of cases of AML but is not present on the hematopoietic stem cell. Initial in vivo studies with an unmodified murine anti-CD33 antibody in patients with AML demonstrated that the antibody quickly bound to leukemia cells and that the antigen-antibody complex rapidly internalized following cell binding. However, when administered to patients with overt leukemia, unmodified antibody resulted in only brief decreases in peripheral blast counts, not in sustained response. A number of CD33-based immunotoxins have also been studied, including a calicheamicin conjugate, CMA-676. In a phase I dose-escalation study of patients with refractory AML, CMA-676 was well tolerated with the only consistent toxicities being the development of fevers and chills several hours after administration and the subsequent development of temporary pancytopenia. A phase III study has been performed involving patients with AML in first relapse. An interim analysis of the first 23 patients found that in 10, treatment with CMA-676 resulted in elimination of blasts from peripheral blood and marrow. This was achieved with far less toxicity than seen with standard chemotherapy. Radiolabeled antibodies have been explored as a stand-alone treatment or in the context of bone marrow transplantation. In an effort to avoid toxicities to normal stem cells residing alongside leukemic cells in the marrow, studies have been performed to explore the use of 231Bi conjugated to an anti-CD33 monoclonal antibody. The short path length of this alpha-emitter could theoretically allow killing of the targeted leukemic cell without damage to normal neighbors. Of 12 patients with recurrent AML who received this drug, eight had reductions in marrow and peripheral blast counts. Complete remissions (CRs) have not been observed to date. Another set of studies focused on the use of radiolabeled antibodies to deliver radiation specifically to sites of leukemia as part of a transplant preparative regimen. In a phase I clinical trial, 131I-labeled anti-CD45 antibody delivered at least threefold more radiotherapy to spleen and marrow than any other organ. In a phase II trial, among 25 AML patients in first remission, 22 are alive and in remission for periods up to 6 years.